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(54) CnOCOB nOJlYHEHMfl ByTHJlKAVMyKA 

(57) Pe^epar. 

l/l3c6peTeHi/ie oiHOCMicfl k nony-ieHHJO 
cnHTernwecKMx KaynyKOB, b nacTHOCTn k 
nonyMeHMK) 6yTnnKayMyKa. Cnoco6 nonyMeHUfl 
6yTMriKayMyKa ocymecre/iHK)! nyrew 
cononMMepM3am^M i^.3o6yTKineHa m nsonpena 
npM noHMKeHHOf^ Tewneparype b npucyiCTBun 
KaTankiaaTopa opMAenn - Kpact)Tca c 
Mcno/)b30BaHMeM B KaMecTBe peaKUMOHHOfi 
cpeAw MeiM/ixjiopMAB c oCpaaoBaHneM 
nonMMepiiaauMOHHOi^ peaKUkiOHHOfi cMecvi 
TBepAoro nonnwepa b Mern/ixnopMAe c 
nocneAyfoii^eii Aeraaai^neM 3Tom cMecn. Cnoco6. 
0T/iHMa»0U4MMCfl TCM, MTO HspeA AeraaauMCM 
peaKi^noHwyK) cwiecb nponycKaKDi nepea 
ruApOHUKTiOH, M3 nepM<$)epi/ifiHOM aoHbi Koroporo 
OT6MpaiOT noTOK. BoaBpaiAaeMbiM kb 
conontiMepM3ai^kiK), a via L^eHiparibHOvi aoHbi - 
norox. HanpaanneMbiA hs A^raaaMMK). 
l4cxoANbie KOMnoHeHTbi Ann nonyMeHiin 
GyrviJiKayMyKa ct)opMMpyioTcji m3 no KpaC^HeC^ 
Mepe OAHOA M3 HiDKenepeMMcneHHbix cMeceA: h3 
kfCXOAHOv^ iLiMXTbi m3 M3o6yTM/ieHa, MsonpeHa m 
MernnxjiopnAa; m3 BoaBparHoro noroKa na 
rMAPOUMKnoHa m hcxoahoi^ ujuxTbi. 
CMeujuaaeMwe b ruApocrpyfiHOM annapare; 
BbimeyKaaaHHoro BoaspaTHoro noroKa Ma 



rn/ipoi4MKno)-ia, BosBparworo npoAVKia na 
n3o6yTnneHa. naonpena n Mernnx/iopnAa noone 
AeraaauMM aasec^! Kay^yKa, cweuJusaeMbJe b 
ruApocrpy^HOM annapare npH noAa'^e 
MOHOMepOB henocpeACTBeHHo b 

nonnMepnaarop. KaTa/inaaropHbift pacrsop 
noAaiOT 6 ntoCoi^ noroK, BoaBpamaeMbift hb 
cononMMepnaaunio jinSo b nonnMepMsarcp. 2 
nn.. 1 Ta6n. 
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(54) BUTYL RUBBER PRODUCTION PROCESS 

(57) Abstract: 

FIELD: rubber industry. SUBSTANCE: butyl 
rubber is obtained vja jsobutylene/isoprene 
copolynnerization at lowered temperature in 
presence of Fried el- Crafts catalyst in 
methyl chlonde medium to form solid polymer 
suspended in methyl chloride followed by 
degassing of reaction mixture. Process is 
distinguished by that, before degassing, 
reaction mixture Is passed through 
hydrocyclone. while withdrawing stream from 
its peripheral zone, which stream is 
retumed into ccpolymerization stage, and 
withdrawing stream from centra! zone of 
hydrocyclone to be routed to degassing 
stage. Initial copolynnerization components 
are formed from at least one of the 
following mixtures: 

isobutylene/isoprene/methyl chloride blend; 
recycle hydrocyclone stream with 
above-indicated blend mixed in water-jet 
apparatus; above-indicated recycle 
hydrocyclone stream with recycle 
isobutylene/isoprene/melhyl chloride product 



after degassing of rubber suspension mixed 
in water-jet apparatus immediately before 
feeding them inio polymenzaior Catalyiic 
solution IS introduced into any stream 
returned into ccpolymenzation stage or into 
polymenzaior EFFECT enhanced process 
efficiency 2 dwg. 1 Ibl, 5 ex 
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kl3o6peTeHMe othocmtc5i k nonyMeHMio 

CMHTeTMMeCKVIX lOyMyKOB, B HaCTHOCTM K 

no/iyMeHMK) eyrnnKayMyKa. 

HsBecTBH cnoco6 nonyMeHMR 6yTMnKaywyica 
nyieM conojinMepusai^nn naoSyTuneHa n 
M3onpeHa. a KoiopoM b KaMecree peaKt4MOHHofi 
cpeAbi McnonbayeicR yrneeoflopoflHbJv^ 
pacTBOpurerib, b HacTHOcin nsoneHiaH, a aoh 
kiHviL^kikipOBaHkip peaKL^i^bi noni4Mepki3auMM 
McnonbsyeTCfl npoTOHMpoBaHHwC^ KOMn/ieKC 
Meran/iopraHMHecKoro coeA^HeHMn. 
TeMneparypa no/iMMepMaauMM oocTaenneT or 
•70 AO -90°C. nocne noriMMepMsaTopa 
peaKL^MOHHyio cMecb Hanpaa/iniOT Ha craAMio 
BbiAeneHidR m cyiuKM xayMyxa (CviHTerMMecKkiA 
KayMyK noA peAaKUkieft kt.B. fapMOHoea. Jl.: 
XuMMn. 1983 r. crp. 299.300). 

OcHOBHbiM HeAOCTBTKOM 3Toro cnocoSa 
flsnyieTcw BwcoKafl BflSKocib nonyMawmnxcfl 
pacTBopoB, He nosBOJiBJoinafl paGoraTb c 
BbtcOKOk^ KOHL^eHTpauMei^ Kaynyica b 
peaKquoHHovi cpeAe. 

Han5o/iee 6nM3KHM k npeAnaraeMowy 
flBJiflercfl cnocx)6 nonyneHMfl 6yTM/]KayMyKa 
nyreu cono/iviMepvisaL^Mi^ ii3o6yrMneHa c 
HSonpeHOM, TAe b KanecTBe peaKUkiOHHoii cpeAbi 
Mcnojib3yeTCR MernnxjiopkiA, He nannioi^Mficfl 
pacTBopme/ieM aha 6yTMnKayMyKa, a zinn 
kiHkii^MvipoBaHkin peaKL^Mti nonuiMepnaauvivi 
ncnoribayeTCfl KaranMaaTop OpuAenfi - 
Kpact)Tca. a MacTHOcru a/iioMUHni^xnopMA. 
TeMneparypa nonnMepnaai^nn cocTaanRer or 
-80 AO -100°C. npn 3T0M o6pa3yioinnflcfl KaywyK 
HaxoAHTCfl B peaKUMOHHOi^ cpeAe b BMAe 
TOHKOAncnepcHoCi cycneHSnn. Roc/ie 
nonnMepn3aTopa peaKi^noHHyK) cwecb 
HanpaBHRK)! na ctbamk) BbiAeneHHn h cyiuKvi 
KaynyKa (B.M. Co6oneB. B. BopOAHHa. 
npoMbiLurteHHbre cHHTeTkiMecxkie KaynyxM. M.: 
Xmmmr. 1977 r, crp. 175-177). 

OcHOBHbiM HeAOCTBTKOM 3Toro cnoco6a 
flBfipercR CBOMCTBO wenKMX MacTui^ 
arnoMepvipoBaTbcn, npeBpaii^ancb b kom, 
HannnaTb Ha BHyipeHHue ycipoficTBa peaiaopa 
M, B peaynbTare. npusoAHTb k npeKpau^enviK) 
npoi4ecca \^ BbiBOAV peaiaopa hb npOMuBKy, 

npHMBM C POCTOM KOMUeHTpBUHM B 

nonviMepvisaTope BoapacraeT BeponrHOCTb 
aaipnaHeHMfl peaicuvioHHoro npocTpaHCTsa 
cxnoHHbiM K ar/ioMepaMMM m npkinMnaHHKs 
nonvtMepOM. TaioiM o6pa30M, a abhhom 
npoi^ecce Heo6xoAHMO Bbi6kipaTb onr^MaAbMbre 

yCAOBMR Me}KAy AnHTBAbHOCTbtO HenpepblBHOf^ 

pa6oTbi M KOHi4eHTpaL4Mefi nonviMepa b 
pedKTope. 

SaABHef^ HBCTOwiABro M3o6peTeHMfl 
flBJiABTcn yaeAMHenvie npoAOA^KVirenbHocTM 
HenpepbTBHOi) paOoTbi noAMMepHaaropa npki 
yBeiiMHeHHbix KOHueHTpauMflx no/iMMepa b 
peaiqMOHHOft CMecH, nocrynaioi^en Ha 
Aeraaai^MK). CHHKeHMe aHeproaarpaT m 
yee/iMMeHMe npoHaBQAMrenbHOCTvi npoMeoca. 

yicaaaHHbii) peayAbtar AocrviraeTCfl 
npeAnaraeMbiM cnoco6oM nojiyMeHna 
GyTMfiKayMyKa nyrew cononnMepnaam^H 
nao6yTMAeHa m naonpena npn noHMweHHOM 
Tewneparype b npucyTCTBHn KaraAnsaTopa 
OptiAe/ifl - Kpac|)Tca c HcnoAbaoaaHyieM b 
Ka^ecTBe peaKi4MOHHoi^ cpeAbi MerMJixnopKAa c 
oepaaoBaHneM nonHMepvtsaMiiOHHOM 
peaKL^MOHHoR cMecM TsepAoro noAMMepa a 
MeTMAxnopMAe c nocneAyioiHePt Aeraaai^MeA 
9T0j^ CMecM, npMMeM nepeA AeraaaMkieR 
peaKUMOHHyto Maccy nponycKaior Mepea 
TMApoukiKnoH. na nepMC0epvi(^HO^ aoHbi KOToporo 
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0T6MpaK}T noTOK, Boaepau^aeMbii^ na 
noHMMepkiaauMio. a Ma i^eHToanbHoA aoHbi • 
ncTOK. HanpaanpeMbiM hb AeraaaqkiK). 

KoMnoHGHTbi Ann nonyMeNnj; GyinnKayMyKa 
4)opMMpyK)TCfl M3, HO Kpatinei^ wepc. oahov^ h3 
HMKenepeM^^cneHHbix CMecew: 

- MCxoAHafl lUMXTa h3 M3o6yTnneHa, 
MaonpeHa ^ Mervi/^xnopkiAa, 

- BbiUjeyKasaHHbiv^ BOSBpaiHbJf^ noroK kia 
rviApOL^MKnoHa vicxoAHan ujbixTa. 
CMBUJviBaeMbie b rkiApocipyC^HOM annapare npM 
noAane mx b no/iMMepHaaTop. 

- BbiiueyKaaaHHbiv^ BoaaparHbjf^ noroK na 
rMAPOUMKHOHa. BoaapaTHbif^ npoAyKT ^a 
HaoGyTMABHa, Maonpena h MerviAxnopMAa noc/ie 
Aeraaai^MM aaBecii KayMyKa. cvieuji^BaeMbie b 
OTAenbHOM ruApocTpyi^HOM annapare, npM 
noAawe ncxoAHbix mohombpob 
wenocpeACTBeHHO b nonnMepnaarop. npn 3tom 
Kara/inaaTopHbik^ pacTBop hoabiot b 
nonviMepviaaTop. mto a nto6oM kia aoaBparHbix 

nOTOKOB. 

TMAPOCTpyi^HbiCi annapar npeACTaBAner 
co6oCi rwApocTpyflHbiM Hacoc n c/iyxnT aha 
ocyii^ecTBAeHMR npouecca Baai^MHoro 
nepeMBuviBaHvin BbiiueyKaaaHHbtx ootokob m 
nocneAy»oinero mx coBMecTHoro 

TpaHcnopTMpoBaHwtn. 

npouecc nonyneHMfl GyTunKayMyKa 
ocyLi4ecTBJijReTC54 no cxeMe, Mao6pa}KeHHo£) Ha 
ct)Mr.1. 

CMBCb MOHOMepOB B pacTBope 
MeTMAX/lOpMAB (lUMXTy) nOAaJOT (nOTOK 1) B 

peaicTop 2 Mepea lUTyL^ep 3. OAHOBpeMeHHO b 
peaicTop 2 Mepea luryuep 4 noziaiOT pacTBop 
XAOpMAa anioMkiHMn a MeTMnxnopnAe (hotok 5). 
Peaia4M0HHyK) CMecb MHreHCMBHo 

nepeMBLuviBaioT MHoronpycno^ MeiuanKOM 6. 
Tewneparypy b peaKiope 2 BbiAep)KnBaK)T 
MSMeHeHneM noAaHn KaTa/inaaTopHoro 
pacTBopa. 

B3Becb oDpaaoaaBUjerocfl 6yTMnKayHyKa 
HanpaennKST (noroK 7) b qviAMHApMHecKyK) nacTb 
rMApoMMKHona 8 no KacarenbHOi^ k creHKe. 
CycneH3viR KaynyKa. npvioGpeTan BpaiMarenbHoe 
ABMKeHMe M npoxoAB CHa^ana 
UMjiviHApM'^ecKyio. a aareM m KOHMMecxyfo MacTb 
TMApOL^MKnoHa 8 M noA Aef^cTBMeM 
t4eHTpo6ejKHOM cunbi, pasAenqercp na abb 
noTOKB, OTHMMaiOLUnecn no nnoTHOCTn. Menee 
nnoTHafl nacTb pacnonarasTCfl b ueHipanbHOvi 
HacTM rMAPOi4HKnoNa, a 6onee nnoTHaw 
0T6pacbiBaeTCfl na nepMct)epMio. Menee 
nnoTHyK} nacrb noroKa, coAepMau^yK) a 
KOHi^eHTpMpoaaHHOvi BMAe HaM6oAee KpynHbie 
MacTMi4b) Kay^yxa. BbiBOART Mepea Luryi^ep 9 
TMApoi^MKnoHB 6 HOTOKOM 10 B AeraaBTop 11. 
TAe npOM3BOART oTnapKy MerMnx/iopivia m 
HesanoAMMepMaoBBBujMxcp mohomcpob 
(BoaapaTHoro npoAyJcra) or KayMyKa. 
BoaBpBTHbifi npoAyKT {hotok 12) HanpaenniOT na 
nepepa6oTKy. Rocne cooTBercTByjomef^ 
noAroTOBKM. aaKntOMawLi^ei^cR b BbiAeneHMH 
npoAyKia. npMroAHoro A^fl noriMwepMaai^MM 
(CMecb: MeTM/ix/iopMA. M3o6yTMAeH. MaonpeH). 
BoaapaTHbij^ npoAyxr Hanpaa/iniOT hb 
npMroToaneHMe ujMXTbi. Bonee nAOTHui) norox 
13. coAep)KatAM£^ B pa36aBAeHHOM bmab MeAtcMe 
MacTMMbi xaynyxa. nepea luryi^ep 14 
rMAPoMMKHOHB 8 HBOOCOM 15 Hepea 
perynMpyKJunMM K/ianan 16 HanpasAPfOT b 
peaKTOp 2 Mepea mryi^ep 17. Bo BpeMP 
npoi^ecxa perynnpyfor pacxoA hotokb 13 n 
c})MKCnpyKDT ero pacxoAOwepoM 18. aawepPK)! 
KOHL^eHTpaqMK) xayMyxa b noAMMepMaarope m b 
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noTOKe. nocrynaiomeM Ha Hacxw 15. Aha OTBOfla 
renna, o6pa3yioiuerocn b pe3y/ibTaTe 
npoTeKaHviR peaKi^Hvi noni^Mepiisauiivi, h onn 
noAflepxaHUfl HeoSxoAHMoJ^ TeMneparypbi no 
BbicoTe peaiaopa b tomkbx 19 m 20 e 
Tennoo6MeHHbie ajieweHTbi 21 noflaioT potokom 

22 «MAKV1V^ 3TMneH. KOTOpblV^ BblBOAflT B 

napoo6pa3HOM BHAe rotokom 23. B otom 
npouecce 3a (Ner BbiBO/ia Ha Aera3auMio 
npeMMyiMecTBeHHO KpynHbix sacTMu nonviMepa 
(noTOK 10). KOTopbie naMOonee CKnoHHbi k 
arnoMepauMH \a HanMnawMio Ha BHyrpenHvie 

yCTpOMCTBa. CHkl)KaeTC51 BepOnTHOCTb 

sarpnsHeHMfl no/iMMepM3aTopa. B pesyjibrare 
oT6opa pa36aB/ieHH0i^ cycneH3Mvi m3 
nepvi(pepmHOvi 30HbJ rviapoi^iiKnoHa b 
SHaMMienbHoCi cTenenn yBennMUBaeTcn 
KOHi^eHTpaunn cycneHsnM. ncx;Tyna!ou;ePi Ha 
flerasai^MK) (noTOK 10). flocKonbKy hotok 
pa36aBJieHH0i^ cycneH3viM (hotok 13) 
HanpaBJiPtoT o6paTHO b nonkiMepvi3aTop. a oh 
npaKT^MecKM ne cojxepyMT KpynHbix nacrviL^ 
nonMMepa. apeiuin npe6biBaHMR KpynHbix MacTMM 
B peaKqkioHHoi^ done c0Kpai4aeTcn. mto 
6jiaronpvinTHO oTpa>KaeTcn Ha 
npoAOJVKviTe/ibHocTM nenpepbiBHof^ pa60Tbi 
peaKTOpa. Dotok pasSaeneHHOvi cycnensMW 
(noTOK 13), HanpasnaeMbJi^ b no/inMepMaaiop. 
CHujKaeT KOHi^eHTpauMK) nonnMepa b hom, mto 
TaKKe yMeHbiuaeT eepoRTHOCTb saGMBKn 
nonMMepM3aTopa. 

Ha <i)v\r.2 M3o6pa)KeHa cxeMa BapviaHra 
ocyii|ecTBneHM« cnocoOa, Korfla nacoc 15 
saMeneH rHAPOcrpyjiHbiM annaparoM. b kotopom 
B KanecTBe pa6oHeM xmakoctvi Mcnonb3y)OT 

ILIMXTy. 

Cyu^HOCTb M3o6peTeHMfl unniocTpvipyeTC^i 

cneflyKjiuMMM npuwepaMn. 
npMMep 1 

ripouecc nonyMennfl OyiiviKayMyKa 
ocymecTannnvi no cxeMe. HsoCpaxceHHO^ Ha 
4)Mr 1. 

CMecb MOHOwepoB B pacTBope 
MeTunx/iopn/ia, coflepKamyio 25 Mac.% 
M3o6yTMneHa, 0.5 Mac.% Msonpena h 74,5 Mac.% 
MertoxjiopbiAa (lUHxry) noAdBanM b peaiCTOp 2 
Hepes LUTyuep 3 a KoiiMMecTBe 15 t/h. 
OAHOBpeMeHHO b peaKTOp 2 napes lUTyMep 4 
noAaBanvi pacTBOp xnopvix^ anK>MMHiifl b 
MeiM/ix/iopnAe c KOHneHTpauneCi 0,1 Mac. %. 
PeaKUMOHHyjo CMecb nHTencMBHO 

nepeMeujviBanvi MHoronpycHOv^ Meiua/iKOfi 6. 
TeMnepaiypy b peaKTope 2 BbiAep)KHBanM a 
npeAenax MMHyc 92 - wnnyc 88°C. perncrpMpyfl 
ee TepMOMerpaMn conpoTnaneHnfl b TO^Kax 1 9 
m20. 

B3Becb o6pa30BaBiijerocn eyTM/iKayMyxa 
Hanpaan^mvi (noroK 7) a rviAPOutiicnoH B. Menee 
n/iOTHyio nacTb noroKa, coAep}KaiMyio a 
KOHueHTpMpOBaHHOM BUAC HaM6onee KpynHbie 
qacTMMbi KaynyKa. bubqawim Mep83 luryuep 9 
ruApOLiviKnoHa 8 b Aerasarop 11. Bonee 
onoTHbiPi noTOK, coAep}Kat4Mv) b pa363BJieHH0M 
BbiAe Me/iKMe HacTktL(b! KaywyKa. nepea turyuep 
14 ruApcunKnoHa 8 nacocoM 15 sepea 
perynnpyK)iHMM Knanan 16 HanpaanfuiH b 
peaKTop 2 Mepe3 ujiyuep 17. Bo epewfl 
npoi^ecca peryni^poaa/iM pacxoA ot nacoca 1 5. 
3aMepnnM KOHi^eHTpauMio KaynyKa b 
nQr.MMepi^.3aTope m a noroKe 13. nocTynaiou^eM 
Ha HacoG 15. KoHL^eHTpat^MK) KayMyKa a noToxe 
10. nocTynaioi4eM na OTroHKy MeTMnxnopMA3 m 
He3anQnHMepM30BaBUJvixcsi MOHOMepOB. 
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onpeae/ifinn no nonyMeHHOMy KayvyKy Hpouecc 
npoBOA^^ AO rex nop. noica Mou^HocTb na Bany 
MeaiariKM 6 He npesbicuna HOMnHan 
npMMep 2 

npouecc npoBOAwiM TaK Ke. KaK b npuwepe 
1. HO KaTanktaaropHbiM pacTBop (rotok 5) 
noAaaani/t na BcacbiaaHMe nacoca 15. a ne a 
LUTyuep4. 

npMMep 3 

npouecc npoBOAMnvi raK jKe. KaK b npi^Mepe 
1. HO BMecTo Hacoca 15 bicno/ibsoBani^. 
mApocTpy^Hbiv) annapar. b kotopom paOonei^ 
MMAKOCTbK) 6bina tu^xTa (noTOK 1) (0w.2). 

npuMcp 4 

npouecc npoBOAnni^ TaK Ke. KaK 6 npuMepe 

3. HO CMecb MOHowepoB B peaKTop noAasa/in 
oTAenbHO B LUiyi^ep 17, a pa5oMePi xnAKOCTbK) 
6bin BoaepaTHbiii npoAyxr nocne Aera3au>iki 
B3Becvi KayMyxa. coAepKai^tiA 3-5% 
M3o6yTM/ieKa 

r ^pnwep 5 

npoL^ecc npoBOA^nn raK yue, KaK a npt/iuepe 

4, KO KarannsaTopHbift pacraop ncAasanbi b 
noTOK B03BpaTHoro npoAyKTa nocne AeraaaMviM 
B3BecH KayMyxa. HanpaanneMoro na 
rviApocrpyHHbm annapar. 

PeaynbTBTbi. nonyMeHMwe b npuwepax 1-5. 
npMBeAeHbi b raGni^ue b cpaBHewktM c 
KOHTpoJibHbtM npo6eroM (no npoTOTuny). 

Bo Bcex nonMBpax Acx:TnrHyTO 
3HaMMTenbHoe yee/inMeHne KOHueKipauMM 
nonkiMepa e cycnenavikt, nocrynaiomeji Ha 
AerasauMio {cTon6eu 7). mto iipmboamt k 
ooKpaiueHMio 3Hepro3aTpaT. cHMweHHio 
KOHqeHTpauMM nonnMepa a peaxrope (CTon6en 
6), MTO npMBOAMT K yaennMeHHK) Anvire/ibHOCTw 
HenpepbiBHoK paGoTbi peaKiopa (cTon6et; 11) ^ 
npOM3BOAMTenbHocTM peaKTopa (cTon6ei4 8) (cm. 
Ta6n.). 

(DopMyna M3o6peTeHMfl: 
CnocoC nonvMeHMf! 6yTnriKayMyKa nyrew 
cono/iMMepvi3aunM w!3o6yTnr.eHa n nsonpewa 
npx noHMxeHHOvi lewnepaType b npiicyTCTBun 
KaTa/iMsaropa c^pMAenK - Kpa(t)Tca c 
Mcnonb30BaHneM e KaMecrae peaKi^v.c.-4H0S 
cpeAbi MeinnxnopviAa c oSpaaosaHneM 
nonnMep«3auMOMHoii peaKMnoHHOfl CMecM 
TsepAoro nonnMepa a MeTMnxnopnAe c 
noc;ieAytoii;efi Aeraaauvief^ 3to£^ CMecM, 
OTnHMBJoiuni^cp TeM. mto nepeA AerasauMeii 
peaKi^MOHHyto cwecb nponycKatoT nepea 
rMApoi^nKHOH, vi3 nepv.cpepuviHOfi 30Hbi KOioporo 
OTGnpajOT noTOK. BosBpainaewbiv^ na 
cononnMepusai^HK), a m3 uenTpanbHOvi sohw - 
noTOK. HanpaBJij^eMbi'^ na Aera3auM«). npvj otom 
ncxoAHbie KOMnoHeHTbi Ann nonyMennfl 
OyTunxayMyKa cpopMnpyjorcfl m3 no Kpawnefi 
Mepe OAHOM M3 HM}4cenepeMMcneHHbix CMeceA: 
kicxoAHan lUMXTa t43 ii3o6yTMneHa, visonpena m 
Meninx/iopKtAa: BbiujeyKasanHbii^ aosaparHbiC) 
noTOK M3 n^ApouMKnoHa m MCxoAHan ujuxTa. 
CMeujkiaaeMbie a ri/iApocTpy£iHOM annapare npM 
noAaMe mx b non/.MepnaaTop; BbiujeyKaaaHHbivi 
BoaapaTHbJfl rotok na ruApou^iKnoHa. 
BosepaTHbiM npoAyja n3 M3o6yTnneHa, wsonpeHa 
M MeTMiixnopMAa nocne Aeraaai^nM Basecu 
KayMyKa, cMeuunaaeMbie b OTAenbHOM 
rviAPOCTpy£iHOM annapare, npM noA3Me 
ncxoAHbix MOHOMepoa HenccpeACTBeHHO b 
noji/Mep^.aarop. npn 3tom Kara/iMTusaTopHbit^ 
pacTBop noAaioT nii6o b non^MepMsaTop. nH6o a 
nio6oM M3 BoaepaTHbix noroKOB. 
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